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[ 57] ABSTRACT 

An analog color video signal is prevented from being 
satisfactorily copied by inserting a phase-shifted color burst 
signal of predetermined duration into a predetermined loca- 
tion of the usual burst interval of that analog color video 
signal The predetermined location may precede the normal 
color burst signal, or it may follow the normal color burst 
signal or it may be located in the middle of the burst interval. 
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PHASE-SHIFTED COLOR JJURST ! SIGNAL "^lor stripes, such as shown in FIG. 11. 

"IKES SSnSffi fflS£f TEEcota blsl sign,! of a relatively small percent- 

ANALOG COLOR VIDEO SIGNAL s f th<J line int6rvals 6Xnibils phaS6 inversion, the phase 

BACKGROUND OF THE INVENTION locked loop (PLL) circuit of the APC circuit m a conyen- 

, , A lional television receiver normally is not affected. This is 

Tnis invention relates to preventing an analog color video ^ ^ ^ rf such pLL circuit> and particu . 

signal from being satisfactorily copied and more pLLcircuit that generates the local sub-carrier used 

particularly, to a technique for modifying the "sua" color ^ modu i ate a, color signal in the television receiver, 

burstrntervaloftheanalogcolorvideosigoalsuchthatwhen relatively high time constant. Consequently, the 

the modified video signal is recorded and then reproduced, fe tQ foUow re i atively brief burst sig nal 

the reproduced color video picture is severely deteriorated. perturbations, such as those phase inversions that 

Copy protection techniques for preventing the unautno- ^ ^ fouMut< , f . tweDty lines. But, 

rized copying, or re-recording, of analog video signals are ^ ^ ^ Apc of the consumer analog video recorder 
well known. Such techniques, also known as copy guard g ^ ^ such ap C circuit is able to 

processing, generally employ either or both of two separate ^ inve rsions, which are interpreted as phase 

processes. Id one copy guard technique, the usual automatic ^ ^ ^ by , he recotder l0 maec i such 

gain control (AGC) circuit of an analog video recorder is non . exUtent err0 rs. Hence, the inherently rapid response 
deceived into detecting a signal level that appears to be oo ^ ^ q£ ^ video recordcr circuit results in the record- 
high, thereby reducing the gain of the video signal that is q£ deteriotated vide0 signaIs . 

recorded; and as a result, the level of the recorded signal is * wr when ^or stripe processing is used to record 
too low to recover. Such an AGC copy guard process inserts q{ e . recorded ^ tapeS) such as pre- 

pulses, referred to as pseudo-sync pulses, in P^ te ™ fecorded t K es tnal are com merciaUy available for sale or 
line intervals of the usual vertical blanking interval of the ^ rec^ ^ ^ rf ^ ^ drcuit m the 

analog video signal. playback circuit enables the video recorder to follow and 

FIG 10A schematically represents those line intervals ot fot ^ phase inversions. Consequently, when a 

the vertical blanking interval into which the pseudo-sync video ^ having color stripe processed video 

pulses are inserted; and FIG. 10B represents a number ot p recorded thereoQ is reproduced, the resultant video 
cycles (e.g. 5 cycles) of such pseudo-sync pulses. 30 re often 6xhibits und esired defects. 

Typically, the AGC circuit of a consumer-type analog nm „ m _ p ™, INVENTION 

video recover detects the difference between the sync tip OBJECTS OF THE INVEN HON 

level and the reference level of the video signal in the Therefore, it is an object of the present invention to 
vertical blanking interval. This difference is known as the ^ an improved co i or stripe processing technique 

AGC reference level, shown in FIG. 10C, and differences in 35 ^ hich Dte an analog color vid60 signal from being 
the AGC reference level are used to vary the gam ot the satisfactori i y cop ied, but, nevertheless, permits an accept- 
recording circuitry. However, when the pseudo-sync pulses ^ y . deo picmre tQ be repro duced therefrom, 
are inserted into these line intervals, such as shown in Hb. ( Qf ^ inventioll ^ t0 provi d e an improved 

10B, the AGC reference level detected by the AGC circuit ^ pI0Cess i ng technique which can be applied to 
of the video recorder now extends between the negative tip 40 ecorded vide0 tapes without introducing defects or 
of the pseudo-sync pulses and the positive tip ot those * rioration i[jt0 the vid eo picture reproduced from those 
pulses, the latter admitting of a level p above the expected 

reference level. This deceptively targe AGC reference .level rf ^ invemion is t0 provide an 

causes the AGC circuit of the video recorder to i reduce the a i j tedmi that can be ^ 

gain of the recording circuit, thereby reducing the recorded i5 £P^^.JXl video V from being copied but, 
level of the video signal to substantially zero. nevertheless permits an acceptable video picture to be 

While the use of such pseudo-sync pulses has proven duced ' bom sucn pre-recorded video tape, 

effective in most consumer video recorders, a aumbex m de & copy . pro tected record 

video recorders do not rely upon the difference between toe A«JH iwu» J P ied but ^ 

sync tip and the reference level of the video signal in he 50 ^^f* te ^ picture , 0 be reproduced there- 
horizontal blanking interval to control the gain of he permit adeq 

recordingcircuits-Examplesofsuchvideorecordersinclu^ trom- adv antages and features of the 

p-type recorders, 8 mm video recorders and certain sophis- J^H^ SfteSne readily apparent from the 
ticatedVHS type video recorders „ f mlnr „ ersutae detailed description, and the novel features will be 

In an effort to prevent the unauthorized copying of color 55 •^^f"™^, J to the appende d claims, 
video signals in such analog video recorders, a so-called particularly pointeo 

color stripe copy guard technique has been introduced. In the SUMMARY OF THE INVENTION 

color stripe process, the phase of the usual color burst signal accordance with this invention, a copy guard technique 

is inverted on a generally repetitive basis. For example the ^ protection signal formed of a 

color burst signal in a block of two line intervals _o a J shif(edcolor burstsigIia i 0 f predetermined duration is 
Mock of four line intervals is inverted; and each frame is j> predetermined location of the usual color 

formed of a number of blocks having a repetitive pitch .for ™ a J aQal vide0 signaL Preferably, the 
example, twenty lines. As a numerical £3Sw color burst signal exhibits a phase shift of 90° 
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. • L a .h. „„™,i color burst FIG. 8 schematically represents the location in a normal 

the burst interval which precedes «* ^ tag ^ phase-shifted burst signals in accordance 

signal. As a feature of this aspect the duraUo n f the embodiments of the present invention; 

phase-shifted color u*t sign. £™SSTpS23 FIG. 9 schematically represents ye, another embodiment 

interval begins and terminates dunng a oegin ^ of t he manner in which phase-shifted color burst signals are 

^notTtect of ,h* invention, the ^-shifted inserted into the burst interval of a copy-protected V1 deo 

t^^^^^^^ ^.iOA-lOCaretimingdiagramswhichschematicaUy 

^M^SLrt***^^^ represent a prior art copy guard technique using AGC 

sienal commences at the time that the normal burst interval "> processing; 

ends Alternatively, and as another feature, the phase-shifted FIG. 11 schematically represents a video picture produced 

color burlt signal commences before the normal burst inter- from a copyprotected video signal that has been subjected 

val ends and terminates after that burst interval ends, such as , 0 stripe processing. 

a number of burst signal cycles after the end of the burst ^ DETAILED DESCRIPTION OF PREFERRED 

interval. . EMBODIMENTS 

As a still further aspect of this invention, the phase- hmuuuimo 

faverted color burs, signal both precedes and follows the Rcfcrring cow t0 FIG. 1A, there * illustrated a waveform 

10 , h with another feature of this invention, the a predetermined number of cycles of the chrominance 
is Leased relative to the amplitude of the normal color 25 frequency of about^8 FialA^ ^ decreases 

burst signal. araHuallv that is the envelope thereof does not change 

As y e.anotherfea«ureof,bisinvent,on, to eph^h.fted gndu *£ is the ^ ^ ^ ^ ^ 

color burs, signal is inserted in a pre-determined number of } 

successive line intervals of the analog color v^o signal n& ™£wT^ an analog mla[ vide o signal is 
such as in ™««>™£^J^S£& » J^S oTa Z^Za* analoglideo recorder, the color 
constituting a block and these ^ P components, including the burst signal, are down- 
pitch in each field 1 » al intervals which C0 S nvert6 d to a frequency band below the frequency band o 
v^.^*^^'^^^ may be pro- the luminance components; and when the recorded color 
contains the phase-started color oun>i aigiuu ; r nlaverl back the color signal components, 
vided only in the vertical blanking interval of the video 35 ^^^^^^^^ their original 

signal. . ftpmwncv band As a result of the down-conversion and 

in accordance with an additional aspect an unproved &e quenc ^ £ ^ ^ to ^.i rf,™ fa 

recordmediumiscopy-protectedby^ ^^ ^ 0 expand I as to exhibit the waveform 

mation which, when reproduced causes the > 2oW fa p , G 1B . ^ expansi on, referred to herein as 

burst signal described above to be generated and inserted 40 stownm tends £ , he buKl - mle!V ^ 

into the produced video signal. ibereby substantiaUy eliminating the spacing between the 

BRIPF DESCRIPTION OF THE DRAWINGS end 0 f the horizontal synchronizing pulse and the beginning 

BRIEF Utouurn ^ ^ pr£sent iDVeDtlon r6hes upon th JS 

The following detailed description given by way ot ,i m6 -axis expansion of the burst signal in down- 
example and not intended to limit the present invention up-converting the color signal components in 
solely thereto, will best be understood in conjunction with ^ ^ ^ (o impart copy prot6C , ion both to a pre- 
the accompanying drawings in which: recorded color video signal and to a "live" color video signal 

FIGS. 1A and IB schematically represent the burs, signal g a colot sigQal received ; n rea l time), 

that is recorded and reproduced, respectively, by a consumer ^ fc partkular> the pr( . sent invention inserts into the burst 

video recorder; inlerva l a phase-shifted version of the burst signal In one 

pics 2A-2D are waveforms representing embodiments embo diment, the phase-shifted burst signal is placed lmme- 

of the present invention; diatcly following the usual burst signal of normal (or 

FIGS 3A and 3B are waveforms representing the color refcrence ) phase, such as shown by the hatched area in Mb. 

burst sienal modified in accordance with the present 5J 2B Qr ^mediately preceding the normal burst signal, as 

invemion, which is recorded and reproduced, respectively, shown b the nalched area in FIG 2C, or both preceding ; and 

by a consumer video recorder. following the normal burst signal, as shown by the hashed 

FIG 4 is a block diagram of apparatus which carries out area in FIG. 2D. Here, the phase-shifted burst signal, wh ch 

HU t is a & rr protection signal, is designated by the 

nTsA 5D ar waveform diagrams which illustrate 60 S^munSib when the phase-shifted I burst sign^ 

copy guard technique in accordance with one aspect of the ^^Ubitmg ihe reference phase 

present inventions; identified bv reference numeral a. Assuming the normal 

FIGS. 7A and 7B schematically represent blocks 65 J^gltS of 9 cycles of the chrominance 

protection signals produced in accordant with an embodi- phuMhifted burst signal b is formed of 2 
ment of the present invention; 
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f:™;™w£kT P h2SJSSg™ii,V i r dig 1 »iv,d e ..ig«.iob,. i «d te e»n,i S «o„v« t a 

out-of-Dhase with respect to the reference burst signal; and to analog ionn. 

K&bodimcS.tteph^.^ftedbuBtsiBiMdisM' 5 Video signal reproducing device 1 general : from a 

including the insertion into the buret "j^**^ ™q , 2SST sync^niing signal vJand a clock 

shifted burst signal, prior to recording thereof That » the 10 s gna ^nstintting a high frequency system 

frequency of the chrominance subcarne. -deputed in FIGS_ s gnai om ^ s ^ 

2A-2D is about 3.58 MHz. Of course, the burst signa and ^f^*,^ m vid * si , repro y duc ing device 

phase-shifted burst signal are down-converted for record ng by » HLL ™ uictu £ chrominance subcar- 

on the analog video recorder; and when the video signal , 1 for to P£P£V^ ^ » alsQ ^ ad ted t0 

reproduced, such burst signal and ph^ 

are up-converted. As a result, and as has been described with B jd ; * a , should be modifif . d t0 mc i ud6 

reference to FIGS. 1A-1B, the reproduced burst signal and F t0 the phase-shifted 

phase-shifted burst signal exhibit time-axis expansion. FIG. ^ JgS* ° n * ^1 * ' fo the copy c P ontrol signa l 

aAm^ateslhecopy-prote^b^agpril^rto^ ^ be ^$ ^Korv^ ^ fa to be modified 
ing (that is, before the burst stgnd *^™£*>££ » w ^ . copy protection signal and a "CT when the color video 

FIG. 3B illustrates the envelope of the copy-protected burs wi yy y mo dified; and is generated in response 

the normal ^/f^J^^^^^Sl predetermined location or locations of the burst interval in 

phenomenon tends to comp ess ,* e ^^^^ which the phase-shifted burst signal is inserted. Such timing 

which contain the phase-shifted burst signal J amplitude of a predetermined 

Referring now to FIG. 4, there is dlustrated a block tor 3* *ff^c^ ^ 

diagram of apparatus used to insert into a predetermined 55 ^^J^l^^,^^^^,^^^ 

location of the burst interval of the color video .signa the » m f^ e — ^e ,itude of the normal, or reference 

phase-shifted burst signal for a predetermined duration. signal * <^ a " P of fe ^ d to 

L^e^.^audeo£the P Wiftedb«rstrigndiD. 

tection signal, is inserted into the color video sign<d that is p ; thereof Hence, only a portion of the 

reproduced by a video signal reproducing device 1, although 60 ^^^^^ exhibit ' a hig her gain than the 

it will be appreciated that fte copy P"^^™''* ffiSSto phaLhifted burst signal Thus, the timing 

inserted into a "live" color video signal. Examp es or. tne rei Be : eratcd bv timin g generator 2 may include, 

video signal reducing device jg*£° M SS fhe phS ^0^, a gain conLl pulse 
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, . iUa KllM:t k and c into the burst interval, and as is seen in FIG. 5C, the 

7 ?he modified ^lor video signal is subjected to normal burst interval; and this occurs because the phase- 

^ZsZT^gIbTZ as a result, when the because it occurs immediately followtng and outstde the 
reproduced color video signal is displayed, substantial da- 30 normal burst interval. 

orttonsi deterioration will be present, thus defeating the FIG. 6B illustrates a plurality of successive honzonta £ne 

^HSStesfc* srt«s ^» ta™ 

Ifbl.*'," £ SfvEiS »T Si TL — ->»,... ,b. oopy p^oiio. *- * 

signal h followed by the burs, sign ^ ^ fof ^ e , 

provided in the color signal ^ buppu^ ^ a i t pmatu/elv in four successive line intervals, 
cucui. 4 by video signal reproducing dev.ce 1. 55 ^S^SSS^^fleldaf tevidoo-g-di. 

HQ. SB illustrates, he phase control pulse, octadriin the £erebycouj ^ exhibiting a repctitive phch. For 
timing control pulses generated by tmnng f™[*°< 2 >™ J™ pie. recessive blocks may be separated by 20 non- 
it is seen that burst signal generator 3 .responds o the phase examprc, non -modified line inter- 
control pulse to generate the phaie-shifte burst signalba, ^od^ Une non -modified line intervals, etc. As anther 

^t^ch.i.donsofttapha^^b^l^b^ ^ ^Zaltemauve, a'-block"' isformed of two or four 
Burst placing circuit 4 inserts the phase-shifted burst signals course, 
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successive line intervals intowhich the ***** «- » ^£^L M^lSfiS 
signal has been inserted. . ' fa pre 8. For example, one line may contain 

From FIG. 6B, it will be seen that the phase-shifted burst sn ' sJ al e> another may contain phase- 

signal may be inserted into the burst mterva * .one o, more ^ ^ signal ^ may contam pnaS e-shifted 

of the following locations: t s -t 3> t„- 2 , t 2 -'e a °° ^ «: inn burst signal j, and so on. ....... 

course, because of the down^onverston and »P<™»» „ j, poss ble that flicker in the displayed video picture 
processing of the burst signal and the P^^f*"* rep od 7ced from a "live" or pre-recorded copy-protected 
signal when the copy-protected color video «8jal» X> signal may be present in the boundary between the line 
recorded and reproduced, as discussed above, the phase- Y^BP^ the pha se-shifted burst signal e and 

shifted burst signal "leaks" into the reference phase burst u £»™ _ fanowi Une interV al which does not contain he 
signal and, additionally, exhibits timeons «P™- me f si L For examp i e , j a block of 4 

hereby enlarging the opportunity for the * £ ££££ line, contains the phase-shifted burst signal e 

conventional television receiver to follow the phase perm be t To awid , his possibility the 

bations of the bust signal, resulting in significant defects .u^ of ^ phas6 . shifted b urst signal is • g«duaUy 
and deteriorations in the reproduced video picture. 1S ^ , o ^ a[ the beginnul g portion of he 

The selection of the number of successive Une intervals u decreased from line to line at the 

which Contain the a>py protection signal (i.e., the phase- btock a g ^ ^ ^ schematicall d cled m 
SS^si^in^ritiicewtthtopte^tnwe^ ^ 9H ™, portion m of the phase-shifted burst sign 
f dependent, fn part, on the susceptibility of ^ventiona ^ • ^ increase in the dura u 0 n thereof that 

tefevLa revivers to lock onto the phase shifting burst 20 P iQ , he duralion of the phase-shifted 

gnal « does not exhibit time-axis «P~ *J ^signal e, and portion n represents the gradual decrease 
example, if a copy-protected video signal is a live signal n ^ ^ pbase . shlfted burst signal 

or a pre-recorded signal, four (or more) successive Une ( has beM particukr i y shown 

intervals may include the phase-shifted burst signal if the £ reference (0 preferred embodiment* it 

PLL circuit of the television receivers admits of a high Ume 25 and ** iated by , hose of ordinary ska ll in the 

constant, and a fewer number of successive line intervals wut De y w ^ modiflcatio ns may be made 
m ay contain the phase-shifted burst signal if the time art tn^ ^ ^ ^ ^ ^ ^ f th inventl n _ 
constant is lower. Some of these changes have been discussed and suggest^ 

FIGS 7 A and 7B schematically represent those fields of Additionally, although burst signal generator 3 and 

a Same which contain the copyprotected video signa 3 0 b ~ tpUc ing cira.it 4 (FIG. 4) insert the phase-shift^ W 
shown in FIG. 6B. It is seen that each field or alternate fields ^ ^ ^^1, it will appreciated tha he 

* number of lines having the P h ase-shifted butt. * ^ signal m i?d£ te pha se rnodula ed 

Inal therein. Alternatively, the copy protection signal may ^ ^ e£fcct ^ fa by ^ has6 modulation the 

be inserted into the burst interval of a pre determir. ed rntmber Qf determincd poItio0S 0 f the burst signal may be 

of lines in every other frame. Still further, those lines which 35 v 

conL the copy protection signal may exhibit a so-called & * ^ ^ appended claims ^ interpre ted as 

lattice shape. c . including those embodiments which have been specihcaliy 

FIG. 8 schematically represents different ^figuraUonsm § ^ ffl ^ as , n 6qui kn ts thereto »me of 

which the phase-shifted burst signal may be u^mg J e which have been described above and others will be appar 
burst interval. Each hatched area is intended to identify the 40 ^ ^ ^ ^ ordinaty ^ m ^ art . 
ohase-shifted burst signal. In an actual implementation, one what is claimed is: . . . 

of more of the configurations may be adopted- It * seen ^ method of aUowing a direct reproduction of an analog 

^rthatthe phase-shiftedburstsignalmay exhibit different ^ and eventing sald analog color video 

durations, as depicted in FIG. 8 by reference numerals e, i ° f satisfactorily recorded and reproduced by 

TTZl Hence, the phase-shifted burst s gnal of duration 45 «gna ^eo^rder, wherein said analog color video 
e mav be located in the post-burst interval, and is seen to " S ^ burst signa i 0 f reference phase 

commence when the nornVal burst interval ends and lermi- ^ d in a buis. interval in respective line intervals .to 
. number of cycles (e.g.. 2 cycles of the subcamer) ^ ^ ^ ^ ^ s[gnal> sald m6lhod 

thereafter. The phase-shifted burst signal . is provided in he ^ ^ s , eps of . . , ^. . , . 

end of the burst interval t 4 -l 2 and » seen t ° J°l" 50 g * ae J ng a phase-shifted color burst signal which under- 
reference phase burst signal. Phase-shifted burs ^gnab e % a time-axis expansion when recorded and repro- 
and i may be combined. Phase-shifted burst signal j s * said ana i og video recorder; and 

located in a central portion of the burst mterval and is J phase -shifted color burst signal in a prede- 

preceded and Mowed by the reference phase ^em g ^ fa ^ predet ermined duration m an 

Phase-shifted burst signal k is provided at _the begmmng ot ^ Qf reference phase such that 

the burst interval tl -t, and simply precedes the reference hase ^ hi fted color burst signal does not sigmfi- 

phase burst signal. Phase -shifted burst signal 1 « ^ ocated .n ^ P ^ ^ direc , reproducUon of said 

fhe pre-burs. interval t s - tl and also in J^«« 1Qalog vide o signal based on the color tarsi 

burst interval tl -t 3 and is seen to co mmence bcfore4ebM« ^ ase ^ ^ time ans expa n. 

interwlbegta^tcnnta.tetatheb^mw^b^ 60 phase . s hined color burst signal signifi- 

the reference phase burst signal begins. Since ^ be arouuj ^ ^ ^ color bursl , al of refe enc e 

used in consumer-type analog video recorders may differ y ^ reproductlon 0 f the 

from one manufacturer to another and tott ^el to ^ analo ' g ^o, vid eo signal when recorded and 
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,. • . ,^,; no coov protection generating means for generating a phase- 
such that said time-axis expansion eliminates any spacing copy pro g^ ^ und u Mia 
between a horizontal synchronizing pulse and a beginrang ot expansion when recorded and reproduced by said ana- 
said phase-shifted color burst signal. . . log video recorder; and 

3. The method of claim 2 wherein said predetermined 8 said phase ^ hlfte d color 

duration commences before said burst m.erval begins and 5 ™ D signa , in a predctcn nincd location for a predc.er- 

terminates in said burst interval. mined duration in an area of said burst interval sucn 

4 The method of claim 1 wherein said predetermined ^ ^.^a ^lor burst signal does not 
location follows said color burst signal of reference phase. significa ntly interfere with display of the direct repro- 

5 The method of claim 4 wherein said predetermined of £ aid color vid eo signal based on the 
duration commences when said burst interval ends. io ^ burs , ^ of reference phase and sa.d tame-ns 

interval en s. wherein said predetermined 15 sa id analog video recorder. ^fWrmined 

lo i,^edls1X Uowssaidcolorburstsignalof J^JES-fiS 

't'Te Sod of claim ! whe^m saM pr— ^-JiSS^^^ 

bunt signal exhibits an amplitude substantially eq^l to that J^^^Ufa, said burst interval begins and 

of the color burst signal of reference ^he duration 

comprising the step of changing the amplitude of only a terminate ^ ^ ^ ^ predelermined 

portion of said phase-shifted ^«. tare ^J- q£ onlv 25 locat i on follows said color burst signal of reference phase. 

10. The method of claim 9 wherein said amplitude of only .oc ^ apparatuso f claim 20 wherein said predetermined 

said portion of said phase-shifted color burst s lg nal ,s J^W^ when said burst interval ends. 

method of claim 1 wherein said phased ^^^^ 

thereby constituting a block of line mtervals and a pre, e- mtenr. „ tusof claiin 17 whe reinsaid predetermined 

termined field of said ^^.^fg^^. location boAprecedes and followssaid color burst signal of 

plural blocks forming a pattern of said plural blocks exhib £ fc ^ 

iting a repetitive pitch. . . , 2 4.Th e apparatus of claim 17 wherein said predetermined 

12. The method of claim 1 wherein said Pb""™ 35 ui pp o{ ^ ^ interval 

color burs, signal is inserted in a predetermmed .number of loc^on* n a c ^ ^ ^ wherein ^ ph hjfled 

successive line intervals of said analog colo, jide » s^al ^ exhibits an ampU tude substantially equal 

thereby constituting a block of me f™f' m ^ & ZZ to that of the color burst signal of reference phase; and said 
said analog color video signal is 40 '"py protection generating means is operable to change the 

forming a pattern of said plural blocks exhibiting a repetitive mWP^ rf ^ a portion of said pnase . sh ift e d color burst 

""Si The method of claim 1 wherein said ^8"^ signal. ^ ^ wherein ^ 

video signal includes a vertical blanking ntervaU an d ^ PP ^ Ut(ldc f on l y said 

wherein said phase-shifted co or burst signal ^ of sai f phase . shi fted color burst signal, 

predetermined line intervals of said vertical blanking mter por^ ^ of claim 17 wh erein said insertion 

cote M *«! « to 1^"'" "TS Xif »id ™k>g ate vid» »g».l. «»— * 

luting an ending portion of said block. P 1 « ■ paratus 0 f claim 17 wherein said insertion 

15 The method of claim 1 wherein sa.d ph^ifted zs. PP phase -shifted color burst 

color burst signal is phase shifted by 180' relative to said 55 means » °P™ number of successive line mte r- 

reference phase. . . ft . va i s 0 f said analog color video signal, thereby consUtuting 

16. The method of claim 1 wherein sa.d P^hAed val £«™ ™ ^ l0 conslruc , a &am e of said 
color burst signal is phase shifted by 90° relative to said a block ^ ^ ^ Wocks form i Dg , 
reference phase. f u of p i ura l blocks exhibiting a repetitive pilch 

17. Apparatus for allowing a direct reproduct on of an 60 pattern^ P rf ^ J? wherein said ^ col 
analog color video signal and preventing said «*' * 1 f , verlical blanki „g interval; and 
videosignal from being satisfactory recorded ^and re J «deo«g ^ ^ ^ d 
duced by an analog video recorder, wherein »*»"™8 oha „. shifled co i or burst signal in predetermined hne inter- 
color video signal includes a color burst signal of reference Pj«£™ vertical blanking interval. 

phase located in a burst interval in respective 1™ »*™b 65 vals ^ot ««J rf ^ ^ where . Q ^ insertion 

for reproducing said analog color video signal, said appa ^ ^PP^ ^ inser( ^ pna5e . shifted a,^ burst 
ratus comprising: 
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, aii iq The medium of claim 33 wherein said predetermined 

SS kSSSSi^ -"S^ fcSJKjSi - — - - - — - 

said oredetermined duration from line to line in those lines 5 location is in a central portion of said burst interval, 
constituting an ending portion of said block. 41. The medium of claim 33 wherein said phase-sbified 

31 The apparatus of claim 17 wherein said phase-shifted ^ . j exhibits an an , p utude substantially equal 

color burst signal is phase shifted by 180° relative to said ^ ^ rf thg color burs , sigQal of re f ere nce phase; the 
reference phase. . . ., , amplitude of only a portion of said phase-shifted color burst 

32. The apparatus of claim 17 wherein said phase-shifted ]D V J* amp iitude. 

color burs, signal is phase shifted by 90° relative to said ^^^^^ 33 wherein said pha se-shifted 
^^c^^t^^^^^" 00 ^ color burst signal is inserted in a predetermined Inumberof 
a coloV video Sal that is directly reproducible and not success ive line intervals of said recovered color video 
at^ acto Unrecorded and reproduced by an analog video signa i, thereb y constituting a block of line mtervals, and a 
recorder said color video signal including a copy control > 5 prede , ermul ed field of said recovered color video signal is 
signal and, when recovered for analog recording includes a &rmed of plural blocks f orrfl ing a pattern of said plural 
color burst signal of reference phase located in a burst exhibfting a repetitive pitch, 

interval in respective line intervals for reproducing the color ^ ^ medium of claim 33 w h er ein said phase-shifted 
video signal, the burst interval having a predetermmed urst signal b inse rted in a predetermined number of 

location in which, during reproduction, a Phase^htfted color 20 s ^ k of said \ ec overed color video 

"erioy constituting a block of line intervals, and a 
"ZfZ I for a o rdltomine y d duration in response to said frame of said recovered color video signa » formed of 
c^onS signal such that L phase-shifted color burst plural b , ocks forming a pattern of said plural blocks exhib- 
signal does not significantly interfere with display of the 25 uin g a r6pe titive pitch. 

direct reproduction of said reproduced color analog video H ^ m6dium of c i aim 33 wherein said recovered color 
signal based on the color burst signal of reference phase and v;deo a vertica i blanking interval; and 

said time-axis expansion of said phase-shifted color burst wherem ^ phase-shifted color burst signal is inserted in 
signal significantly interferes with the color burst signal ot determined line intervals of said vertical blanking inter- 

reference phase thereby inhibiting reproduction of the 3Q V 

recorded color video signal when recorded and reproduced vai^ ^ ^ ^ 3fi ^ phase . shified 

b \^rtdium ofcSr^ sVXein said predetermined color burst signal is inserted in a predetermined number of 
locatio?prSr S a°dtlor bu^ signal of reference phase line intervals of the recovered color video signal const.tut- 
luchX saW toe -Ixis expansion ^iminates any spacing ing a b i oc k; and wherein said predetermined duration gradu- 
21 |, horizontal synchronizing pulse and a beginning of 35 ^ &om ^ t0 line in mose lines constituting a 

said phase-shifted color burst signal. . beginning portion of said block and gradually decreases 

35 The medium of claim 34 wherein said predetermined ^ ^ ^ ^ ;q (hose Unes cons tituting an ending portion 
duration commences before said burst interval begins and rf ^ ^ 

terminates in said burst interval. , 46 The medium of claim 33 wherein said phase-shifted 

36. The medium of claim 33 wherein said predetermined 40 • ^ relatjye to ^ 
location follows said color burst signal of reference phase_ cote ^burst P 

37. The medium of claim 36 , wherein said prede ermined «^ Qf clafa] 33 wherein ^ phase-shifted 
^Xrn"^^ coteburst signal is phase shifted by * relative to said 
duSo? commences before said burst interval ends and « reference phase. 

terminates a number of burst signal cycles after said burst . . . . . 

interval ends. 
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